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Why GAO Did This Study

The Department of Defense (DOD)
has treated ballistic missile defense
as a priority since the mid-1980s
and has invested tens of billions of
dollars to research and develop
such capabilities. In 2002 two key
events transformed DOD’s
approach in this area: (1) the
Secretary of Defense consolidated
existing missile defense elements
into a single acquisition program
and placed them under the
management of the Missile Defense
Agency (MDA) and (2) the
President directed MDA to begin
fielding an initial configuration, or
block, of missile defense
capabilities in 2004. MDA estimates
it will need $53 billion between
fiscal years 2004 and 2009 to
continue the development, fielding,
and evolution of ballistic missile
defenses.

To fulfill a congressional mandate,
GAO assessed the extent to which
MDA achieved program goals in
fiscal year 2003. While conducting
this review, GAO also observed
shortcomings in how MDA defines
its goals.

What GAO Recommends

GAO recommends that DOD carry
out independent, operationally
realistic testing of each block being
fielded. GAO also recommends that
MDA set cost, schedule, and
performance baselines for each
block being fielded. DOD agreed to
establish these baselines but stated
that formal operational testing is
not required before entry into
full-rate production.
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What GAO Found

MDA accomplished many activities in fiscal year 2003—such as software
development, ground and flight testing, and the construction of facilities at
Fort Greely, Alaska—leading up to the fielding of the initial block of the
Ballistic Missile Defense System. During this time, however, MDA
experienced schedule delays and testing setbacks, resulting in the fielding of
fewer components than planned in the 2004-2005 time frame. For example,
delays in interceptor development and delivery have caused flight tests
(intercept attempts) of the Ground-based Midcourse Defense (GMD)
element to slip over 10 months. In flight tests conducted during fiscal year
2003, MDA achieved a 50 percent success rate in intercepting target missiles.
While MDA is increasing the operational realism of its developmental flight
tests—e.g., employing an operational crew during its late 2003 ship-based
intercept attempt—the GMD element has not been tested under unscripted,
operationally realistic conditions. Therefore, MDA faces the challenge of
demonstrating whether the capabilities being fielded, consisting primarily of
the GMD element, will perform as intended when the system becomes
operational in 2004. Finally, MDA’s cost performance during fiscal year 2003
was mixed. The prime contractors of four system elements completed work
at or near budgeted costs during this time, but prime contractors for two
system elements overran budgeted costs by a total of about $380 million.

GAO found that program goals do not serve as a reliable and complete
baseline for accountability purposes and investment decision making
because they can vary year to year, do not include all costs, and are based on
assumptions about performance not explicitly stated. For example, between
its budget requests for fiscal years 2004 and 2005, MDA revised its estimated
cost for the first fielded block of missile defense capability. This first block
is costing $1.12 billion more and consists of fewer fielded components than
that planned a year earlier. In addition, MDA’s acquisition reports for
Congress do not include life-cycle costs, which normally provide explicit
estimates for inventory procurement, military construction, operations, and
maintenance. Finally, MDA does not explain some critical assumptions—
such as an enemy’s type and number of decoys—underlying its performance
goals. As a result, decision makers in DOD and Congress do not have a full
understanding of the overall cost of developing and fielding the Ballistic
Missile Defense System and what the system’s true capabilities will be.

Elements of MDA'’s Ballistic Missile Defense System
First fielded block

Future blocks

Airborne Laser
Kinetic Energy Interceptors

Aegis Ballistic Missile Defense

Command, Control, Battle Management, and
Communications

Ground-based Midcourse Defense Space Tracking and Surveillance System

Theater High Altitude Area Defense

Sources: MDA (data); GAO (presentation).
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United States General Accounting Office

Washington, D.C. 20548

April 23, 2004
Congressional Committees

The Department of Defense (DOD) has been making significant
investments in the development of ballistic missile defenses for decades.
From 1985, when the Strategic Defense Initiative was launched, through
2003, DOD spent tens of billions of dollars to research and develop these
capabilities. It estimates that it will need $53 billion between fiscal years
2004 and 2009 to continue the development, fielding, and evolution of
ballistic missile defenses.

During the past 2 years, DOD significantly transformed the approach it
takes in acquiring ballistic missile defenses. In January 2002, the Secretary
of Defense refocused the ballistic missile defense program into a broad-
based research and development effort managed by the Missile Defense
Agency (MDA). The Secretary granted MDA flexibility to employ a
“capability-based,” evolutionary approach for the development of these
defenses. Under this new approach, MDA defines, develops, and fields
operational capabilities—in 2-year blocks—of a single, multilayered,
overarching system referred to as the Ballistic Missile Defense System
(BMDS). The system has no fixed design or final architecture. The
Secretary of Defense also gave MDA management responsibility over the
existing ballistic missile defense programs already under development by
the military services. These programs, which were previously recognized
by DOD as major defense acquisition programs, are now considered
“elements” of the BMDS. (See table 1 for a description of BMDS elements
under development.)

In December 2002, the President directed DOD to begin fielding an initial
set of missile defense capabilities in 2004. In accordance with the
President’s direction, MDA is readying a defensive capability for operation,
called Initial Defensive Operations (IDO), by September 30, 2004. IDO is
expected to provide the United States protection against limited long-range
ballistic missile attacks from Northeast Asia. MDA will enhance this
capability to complete the first increment of the BMDS—known as the
Block 2004 defensive capability—Dby the end of December 2005. This
capability is expected to provide additional protection from ballistic
missiles launched from the Middle East.
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Scope and
Methodology

The National Defense Authorization Act for Fiscal Year 2002' directed
DOD to establish schedule, testing, performance, and cost goals for its
ballistic missile defense programs for the years covered by the Future
Years Defense Plan.? The act also directed us to assess, at the conclusion of
each of fiscal years 2002 and 2003, the extent to which MDA achieved the
goals it established.? Because the agency had not established goals in fiscal
year 2002, we were unable to assess its progress for that year.* However,
MDA did establish schedule, testing, performance, and cost goals for its
Block 2004 program and submitted them to Congress in February 2003 with
its fiscal year 2004 budget and in April 2003 with its Selected Acquisition
Report for the BMDS.? The goals describe the composition of the block
configuration under development; provide the costs and schedule
associated with developing, testing, and fielding the Block 2004 BMDS; and
summarize the performance capabilities that MDA expects to achieve with
the Block 2004 defensive capability.

To fulfill the congressional mandate in the Authorization Act, we addressed
the following question in this report: To what extent has MDA and its
elements progressed in achieving stated goals through their fiscal year 2003
activities? While conducting this review, we observed shortcomings in how
MDA defines its Block 2004 program goals. Our report includes these
observations and our recommendations for improvement.

We assessed MDA's progress made during fiscal year 2003 toward its Block
2004 program goals by reviewing the progress of individual BMDS
elements, because MDA program goals are ultimately derived from
element-level efforts. We selected seven elements for our review on the

I Pub. L. No. 107-107, § 232(c), 10 U.S.C. § 2431 note (Supp. I 2001).

% The Future Years Defense Plan is DOD’s official document for summarizing the forces and
resources (budget) associated with programs approved by the Secretary of Defense. The
current Future Years Defense Plan covers fiscal years 2004-2009.

3 Pub. L. No. 107-107, § 232(g), 10 U.S.C. § 2431 note (Supp. I 2001).

* See appendix IX for a discussion of MDA’s tools for monitoring cost, schedule, and
performance progress in 2002.

® Required by 10 U.S.C. § 2432 (2000 & Supp. I 2001), Selected Acquisition Reports are

submitted regularly for updating the Congress on a weapon system's cost and
developmental progress.
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basis of congressional interest and because they account for about 70 to 75
percent of the cumulative research and development funds MDA budgeted
for fiscal years 2002 through 2009. We compared each element’s actual cost,
completed activities, demonstrated performance, and test results with their
internal fiscal year 2003 cost, schedule, performance, and testing goals.

To assess progress toward program schedule goals, we examined, for each
element, prime contractor Cost Performance Reports, the Defense
Contract Management Agency’s analyses of these reports, System Element
Reviews, and other agency documents to determine whether key activities
scheduled for the fiscal year were accomplished as planned. We also
developed a data collection instrument to gather additional, detailed
information on completed program activities, including tests, design
reviews, prime contracts, and estimates of element performance.

Because MDA allocates a large percentage of its budget to fund prime
contractors that develop system elements, and because MDA’s cost goal did
not apply to fiscal year 2003 expenditures, we limited our review of cost-
related matters to assessments of prime contractor cost performance. To
make these assessments, we applied earned value analysis techniques to
data captured in contractor Cost Performance Reports. We compared the
cost of work completed with the budgeted costs for scheduled work for the
fiscal year 2003 period. Results were presented in graphical form to
determine fiscal year 2003 trends. We also used data from the reports to
project the likely costs at the completion of prime contracts through
established earned value formulas.

We also analyzed data related to system effectiveness provided by MDA,
focusing on the Ground-based Midcourse Defense and Aegis Ballistic
Missile Defense elements—the weapon components of the Block 2004
defensive capability. We supplemented this information by holding
discussions with, and attending overview briefings presented by, various
program office officials. Furthermore, we interviewed officials within
DOD’s office of the Director, Operational Test and Evaluation, to learn
more about the adequacy of element test programs and the operational
capability demonstrated by them to date.

As we reviewed documents and held discussions with agency officials, we
looked for evidence of key cost, schedule, and technical risks. We
identified key risks as those for which we found evidence of problems or
significant uncertainties that could negatively affect MDA’s ability to
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develop, demonstrate, and field a militarily useful capability within
schedule and cost estimates.

During our review, we observed shortcomings in how MDA defines its goals
that could make oversight by external decision makers more difficult. To
pursue this matter, we examined how MDA reported its goals by reviewing
MDA budget submission statements that were submitted for fiscal years
2004 and 2005. In addition, to gain insight into the formulation of the goals,
we held numerous discussions with MDA officials and reviewed acquisition
documents such as MDA’s Integrated Master Plan, Integrated Program Plan,
and System Integration Strategy.

Our work was primarily performed at MDA headquarters, Arlington,
Virginia; Aegis Ballistic Missile Defense Program Office, Arlington, Virginia;
Airborne Laser Program Office, Albuquerque, New Mexico; Command,
Control, Battle Management, and Communications Program Office,
Arlington, Virginia; Ground-based Midcourse Defense Program Office,
Arlington, Virginia; Kinetic Energy Interceptors Program Office, Arlington,
Virginia; Space Tracking and Surveillance System Program Office, Los
Angeles, California; and the Theater High Altitude Area Defense Project
Office, Huntsville, Alabama. We also visited the office of the Director,
Operational Test and Evaluation, Arlington, Virginia.

We conducted our review from June 2003 through April 2004 in accordance
with generally accepted government auditing standards.

Results in Brief

MDA completed many activities in fiscal year 2003—such as software
development, ground and flight testing, and facility construction at various
BMDS sites—leading to the planned initial fielding of the BMDS by
September 2004. During this time, however, MDA experienced significant
schedule delays, conducted little testing of the integrated BMDS, and
incurred cost overruns. Also, as a result of testing shortfalls, the predicted
effectiveness of the Block 2004 system will be largely unproven.
Furthermore, between its budget requests for fiscal years 2004 and 2005,
MDA revised the goals for its first fielded block of missile defense
capability by increasing costs by $1.12 billion and decreasing the number of
fielded components.

Our overall assessment of MDA’s progress in fiscal year 2003 toward
meeting its schedule, testing, performance, and cost goals is discussed
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below. Key risks associated with the development and fielding of system
elements are summarized as well.

¢ Schedule and testing. Primary system elements that make up the
fielded Block 2004 defensive capability—Ground-based Midcourse
Defense (GMD) and Aegis Ballistic Missile Defense (BMD)—are
executing aggressive schedules to meet the fielding dates prescribed
under the President’s directive. These elements completed a number of
activities that MDA expects will lead to the achievement of its program
goals. For example, construction activities for facilities at Fort Greely,
Alaska, and other GMD sites were completed on or ahead of schedule.
However, based on progress made in fiscal year 2003, the actual
defensive system to be fielded by September 2004 will have fewer
components than planned. For example, we found that MDA will not
meet its upper-end goal of fielding 10 GMD interceptors by September
2004. In addition, the agency will be hard-pressed to achieve its goal of
producing and delivering an inventory of 20 GMD interceptors by
December 2005, because GMD contractors have yet to meet the planned
production rate.

MDA completed many activities toward the completion of the BMDS
Test Bed, the venue in which system elements are integrated and tested.
However, some element-level testing did not progress as planned.
During fiscal year 2003, MDA achieved a 50-percent success rate on hit-
to-kill intercepts—one success out of two attempts for each of the GMD
and Aegis BMD elements. Also during this time period, delays in GMD
interceptor development and delivery caused flight tests (intercept
attempts) leading up to IDO to slip 10 months or more. Furthermore,
unanticipated problems in system-integration efforts caused key
Airborne Laser (ABL) demonstration events to slip over a year.

¢ Performance. MDA predicts with confidence that the September 2004
defensive capability will provide protection of the United States against
limited attacks from Northeast Asia. However, testing in 2003 did little
to demonstrate the predicted effectiveness of the system’s capability to
defeat ballistic missiles as an integrated system. None of the
components of the defensive capability have yet to be flight tested in
their fielded configuration (i.e., using production-representative
hardware).

¢ Cost. We assessed prime contractor cost performance for six BMDS
elements funded under the Block 2004 program. Four of the six
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elements completed fiscal year 2003 work at or near budgeted costs.
However, work on ABL and GMD cost much more than budgeted. The
ABL contractor overran budgeted costs by $242 million and the GMD
contractor by $138 million.

¢ Key risks. Our analysis of fiscal year 2003 activities indicates there are
key risks associated with the development and fielding of elements of
the Block 2004 program. For example, significant uncertainty remains
about how much more time and money are required to complete ABL
integration activities and whether ABL can be proven to work
effectively. MDA recently announced that a new contract structure is
being implemented to more efficiently demonstrate the technology.

Also, as a result of testing shortfalls and the limited time available to test
the BMDS being fielded, system effectiveness will be largely unproven
when the initial capability goes on alert at the end of September 2004.
Delays in flight testing presented MDA with limited opportunities to
demonstrate the operation of hardware and software being fielded and to
resolve any problems that may be uncovered during flight testing before
September 2004. In addition, although MDA is attempting to make flight
tests as realistic as possible, these tests will not be conducted under the
unscripted conditions that characterize operational testing. Independent,
operational testing through an operational test agent outside of the
program being developed, and through the input of DOD’s independent
operational test and evaluation office, is intended to demonstrate
objectively how capable a system truly is and whether the warfighter can
trust it to be suitable and effective.

During our review, we observed shortcomings in how MDA defines its
Block 2004 program goals. As discussed below, program goals do not serve
as a reliable and complete baseline for oversight and investment decision-
making because they can vary year-to-year, do not include life-cycle costs,
and are based on assumptions about performance not explicitly stated.
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e Variable program goals. MDA’s methodology for establishing program
goals—both cost and block content—allows for variations from one
year to the next. MDA recognized that the first BMDS block will cost
more and deliver fewer fielded components than originally planned. As
reported in DOD budget submissions for fiscal years 2004 and 2005, the
Block 2004 cost goal increased from $6.24 billion to $7.36 billion, the
Aegis BMD interceptor inventory decreased from 20 to 9, the number of
Aegis BMD ships upgraded for the long-range surveillance and tracking
mission decreased from 15 to 10, and the potential operational use of
ABL and the sea-based radar® as sensors is no longer part of Block 2004.
The variability weakens accountability because the goals cannot serve
as a reliable baseline for measuring cost, schedule, and performance
status over time.

¢ Reporting life-cycle costs. DOD categorizes the BMDS as a Research,
Development, Testing, and Evaluation (RDT&E)-only program costing
$53 billion between fiscal years 2004 and 2009. Accordingly, the BMDS
Selected Acquisition Report does not specify costs for procurement,
military construction, and operations and maintenance that are part of a
full life-cycle cost estimate. Given the imminent fielding of a missile
defense capability, procurement of inventory, and funding of operation
and sustainment costs, this Selected Acquisition Report provides an
incomplete cost picture to decision makers in DOD and Congress. MDA
officials told us that they are working to include life-cycle cost estimates
in future Selected Acquisition Reports for the BMDS.

e Assumptions about performance. BMDS performance goals, such as
the probability of engagement success, are based on assumptions
regarding the system’s capability against certain threats under various
engagement conditions. Neither the engagement conditions nor critical
assumptions about the threat—such as the enemy’s type and number of
decoys—used in establishing these goals are explicitly stated as part of
MDA’s program goals. Without these implicit assumptions being
explained, the operational capability of the fielded system is difficult to
fully understand.

5 An X-band radar emplaced on a sea-based, mobile platform in the Pacific will be used in
flight testing or as an operational asset for tracking enemy warheads and discriminating
warheads from decoys.
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To more independently test the BMDS and give the warfighter greater
confidence that the system will perform as intended, we are recommending
that independent, operationally realistic testing and evaluation be
conducted for each BMDS block configuration being fielded. Also, to
enhance accountability and the ability of decision makers in Congress and
DOD to provide oversight, we are recommending that cost, schedule, and
performance baselines, including full life-cycle costs, be established for
each block configuration being fielded and that year-to-year variations in
baselines be explained. DOD concurred with our recommendations
regarding cost, schedule, and performance baselines but non-concurred
with our recommendations for operational testing.

In commenting on the draft report, DOD stated that there is no statutory
requirement to conduct operational testing of developmental items and
that it will conduct formal operational test and evaluation when an element
of the BMDS matures and transitions from MDA to a military service and
before entry into full-rate production. We retain our recommendation that
DOD conduct independent, operational testing of block configurations
being fielded. Given that inventory is being procured and the system is
being fielded, decision makers considering further investments in the
system should have an independent, objective assessment of whether the
fielded system can be trusted to perform as intended.

Background

MDA has the mission to develop and field a Ballistic Missile Defense
System capable of defeating ballistic missiles of all ranges in all phases of
flight. In particular, the system is intended to defend the U.S. homeland
against intercontinental ballistic missile (ICBM)’ attacks and to protect
deployed U.S. armed forces, which are operating in or near hostile
territories, against short- and medium-range ballistic missiles. Additionally,
the BMDS is to evolve into a system that is capable of defending friends and
allies of the United States. Figure 1 depicts the three phases of a missile’s
flight during which the BMDS is designed to engage it.

" The terms “intercontinental ballistic missile” and “long-range ballistic missile” are used
interchangeably.
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Figure 1: Phases of a Ballistic Missile’s Trajectory

Midcourse
phase

Boost

Terminal
phase

Boost phase is the first phase of a ballistic missile’s trajectory, during which a missile’s rocket
motors are thrusting. This phase typically lasts 3-5 minutes for intercontinental ballistic missiles.

Midcourse phase is the phase after which the missile has stopped thrusting and the deployed
warhead and associated objects (e.g., decoys) travel through space on a predictable path.
This phase can last 20 minutes for intercontinental ballistic missiles and provides the largest
window of opportunity for intercepting the enemy missile.

Terminal phase is the final phase of a ballistic missile’s trajectory, lasting about a minute or
less. This is when the warhead reenters the atmosphere. To defend against a ballistic
missile attack during this phase, the defensive capability must be positioned close to the
warhead’s intended target.

Source: MDA.

Much of the operational capability of the Block 2004 BMDS results from
capabilities developed in legacy programs. These include the GMD, Aegis
BMD, and Patriot elements. Existing space-based sensors would also be
available, including Defense Support Program satellites, for the early
warning of missile launches. The Block 2004 BMDS can be viewed as a
collection of semi-autonomous missile defense systems interconnected and
coordinated through the Command, Control, Battle Management, and
Communications (C2BMC) element. Functional pieces of system elements,
such as radars or interceptors, are referred to as “components.”

Block 2004 program goals involve developmental activities of five MDA
elements: Aegis BMD, ABL, C2BMC, GMD, and Theater High Altitude Area
Defense (THAAD).® As indicated above, three of these five elements—
GMD, Aegis BMD, and C2BMC—comprise the Block 2004 defensive

8 MDA recently changed the name of the THAAD element to “Terminal High Altitude Area
Defense.”
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capability that is currently being fielded. MDA is also funding the
development of two other elements—Space Tracking and Surveillance
System (STSS) and Kinetic Energy Interceptors (KEI)—but these elements
are part of future blocks of the MDA missile defense program.

Table 1 provides a brief description of these seven elements.’ More
complete descriptions of these elements are provided in the appendixes of

this report.

Table 1: BMDS Elements

Element

Missile defense role

Aegis Ballistic Missile
Defense

A ship-based element designed to destroy short- and
medium-range ballistic missiles during the midcourse
phase of flight. The element’s mission is to defend
deployed U.S. forces and to perform early tracking of
long-range ballistic missiles in support of the GMD
mission. It is planned to be operational in Block 2004.

Airborne Laser

An air-based element designed to destroy all classes of
ballistic missiles during the boost phase of flight.

Command, Control, Battle
Management, and
Communications

MDA plans to make this the integrating and controlling
element of the BMDS. It is planned to be operational in
Block 2004.

Ground-based Midcourse
Defense

A ground-based element designed to destroy long-range
ballistic missiles during the midcourse phase of flight. Its
mission is to defend the U.S. homeland when it becomes
operational in Block 2004.

Kinetic Energy Interceptors

A land-based element designed to destroy long-range
ballistic missiles during the boost and ascent phases of
flight. Its capability is expected to be available in Block
2010.

Space Tracking and
Surveillance System

Envisioned as a constellation of satellites for missile
warning and tracking, STSS satellites are intended to
support the missile defense mission. Any real
operational capability of next-generation satellites will
not be available until the next decade.

¥ Qur review focused on only those elements managed by MDA. Patriot PAC-3, which is
funded and managed by the Army, is part of the BMDS for terminal (point) defense against
short- and medium-range ballistic missile attacks.
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Element Missile defense role
Theater High Altitude Area A ground-based element designed to destroy short- and
Defense medium-range ballistic missiles during the late-

midcourse and terminal phases of flight. Its mission is to
defend deployed U.S. forces and population centers. It is
planned to be operational in Block 2008.

Sources: MDA (data); GAO (presentation).

During Block 2006, MDA will focus on fielding additional hardware and
enhancing the performance of the BMDS. For example, MDA plans to field
additional GMD interceptors at Fort Greely, add new radars that can be
deployed overseas, and incorporate enhanced battle management
capabilities into the C2ZBMC element.

For Blocks 2008 and 2010, MDA plans to augment the Block 2006 capability
with boost phase capabilities being developed in the ABL and KEI
programs. Additionally, MDA plans to field the THAAD element for
protecting deployed U.S. forces against short- and medium-range ballistic
missiles.

According to MDA officials, the integrated BMDS offers more than simply
the deployment of individual, autonomous elements. A synergy results
from information sharing and enhanced command and control, yielding a
layered defense with multiple shot opportunities. This preserves
interceptor inventory and increases the opportunities to engage ballistic
missiles.

MDA Block 2004 Program
Goals

MDA developed overarching goals for the development and fielding of the
Block 2004 BMDS." The goals describe the composition of Block 2004;
provide the costs and schedule associated with its development, testing,
and fielding; and summarize its performance capabilities. As part of MDA’s
Statement of Goals, MDA also identified and scheduled a number of events
that must be completed by individual program elements in 2004 and 2005 if
the goals are to be achieved.

VMDA goals are formally detailed in the agency’s budget estimates and in the top-level MDA
document, Block 2004 Statement of Goals.
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At the core of MDA’s Block 2004 program goals is the continued
development and testing of ABL, Aegis BMD, C2BMC, GMD, and THAAD.
These goals are referred to as “Block 2004 Development Goals” and identify
the developmental areas MDA is funding during the Block 2004 time frame,
that is, during calendar years 2004 and 2005. MDA also established a
complementary set of goals—referred to as Block 2004 “Operational Alert
Configuration” Goals''—in response to the President’s December 2002
direction to begin fielding a ballistic missile defense capability. These
fielding goals build directly upon the development goals and identify the
operational missile defense capability that MDA expects to deliver by the
end of December 2005.

The Block 2004 cost goal covers budgeted costs for development and
fielding during calendar years 2004-2005. When MDA submitted its fiscal
year 2004 budget in February 2003, MDA declared that its Block 2004 cost
goal was $6.24 billion. However, MDA recently revised its Block 2004 cost
goal with the submission of its fiscal year 2005 budget in February 2004.
The revision reflects updated developmental costs and an update to the
additional costs associated with the initial fielding. MDA’s Block 2004 cost
goal is now $7.36 billion.

The missile defense capability of Block 2004 is primarily one for defending
the United States against long-range ballistic missile attacks. As
summarized in table 2, it is built around the GMD element, augmented by
Aegis BMD radars, and integrated by the C2ZBMC element. The Block 2004
BMDS also contains the Patriot PAC-3 element for point defense of
deployed U.S. armed forces against short- and medium-range ballistic
missiles. Because MDA no longer has funding or management
responsibility over Patriot, an assessment of progress made by the Army in
fiscal year 2003 toward delivering the listed capability was not addressed in
this review. Patriot-specific goals are, therefore, not listed in the table.

! In budget documentation submitted in February 2003, MDA referred to these goals as
Block 2004 “Initial Defensive Capability” Goals.
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Table 2: MDA Block 2004 Defensive Capability Goals

BMDS Block 2004
element IDO? (Sept. 30, 2004) (Dec. 31, 2005) Functionality
GMD * Up to 10 interceptors 20 interceptors Defend the U.S.
* Upgraded Cobra Dane e Upgraded Cobra Dane homeland against
radar radar ICBM attacks
* 1 upgraded early * 2 upgraded early
warning radar warning radars
* Fire control nodes ¢ Fire control nodes
Aegis BMD <5 missiles® * 9 missiles Sea-based defense
* 3 Aegis destroyers * 10 Aegis destroyers against short- and
(long-range (long-range medium-range ballistic
surveillance and surveillance & tracking missiles; early tracking
tracking only) only) of ICBMs to support
* 1 Aegis cruiser * 3 Aegis cruisers the GMD mission
C2BMC * Software Build 4.3 * Software Build 4.5 Integrating and
e Suites (command e Suites (command controlling element of
centers) and centers) and the BMDS
supporting hardware at  supporting hardware at
various locations various locations

Sources: MDA (data); GAO (presentation).

2Defensive capability goals associated with IDO are not formally documented. The goals listed were
derived from element-level documents and from discussions with MDA officials.

®An intercept capability by Aegis BMD is not part of the September 2004 IDO.

Assessment of
Progress and Key Risks

In this section, we summarize our assessment of MDA’s progress in fiscal
year 2003 toward achieving Block 2004 program goals. Key risks associated
with developing and fielding system elements are summarized, as well.
Detailed evaluations of element progress and risks are given in the
appendixes of this report.

Schedule and Testing
Assessment: Many Activities
Completed, but Slips Have
Occurred

MDA identified a number of events that must be completed to meet Block
2004 program goals. These activities, which are part of MDA’s program
goals, are ultimately derived from element-level efforts and, in general,
have completion dates_in calendar years 2004 or 2005 to coincide with the
start of defensive operations. Progress made toward achieving Block 2004
goals, relative to these defining events, is summarized in tables 3 through 6.
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Table 3: BMDS-wide Block 2004 Program Goals

Event Progress assessment

Establish Block 2004 As part of its block planning process, MDA defines the BMDS

BMDS Configuration capabilities that can be realistically promised for delivery within the
established block schedule and budget. The design of block

Required date: capabilities follows an iterative approach under which a number of

2Q FY 2003? possible block alternatives—candidate BMDS capabilities that
satisfy specific objectives and goals—are developed and
assessed. This event was accomplished in fiscal year 2003 with
the delivery of the “Block 2004 Configuration Definition” and
Version 1.6 of the Block 2004 architecture.

Stand up Block2004 MDA made significant progress toward the completion of the

BMDS Test Bed BMDS Test Bed, the venue in which system elements are
integrated and tested. Many of the GMD activities completed in

Expected date: fiscal year 2003 for the development of the operational BMDS also

4Q FY 2004 pertain to the construction of Test Bed infrastructure at various

GMD sites. The largest construction effort is at Fort Greely, where
missile silos and supporting facilities are being built. All
construction activities for Block 2004 are on, or ahead of, schedule.

Complete MDA intends to verify that all elements and components of the

verification testing Block 2004 architecture have been sufficiently tested. Although
GMD and Aegis BMD each conducted two flight tests during fiscal

Expected date: year 2003—each achieved one intercept out of two attempts—

4Q FY 2005 element-level testing did not progress as planned. GMD flight tests
(intercept attempts) leading up to IDO have slipped 10 months,
largely a consequence of delays in interceptor development and
delivery. Accordingly, the test schedule leading up to the
September 2004 IDO has been severely compressed, limiting
MDA'’s opportunity to characterize GMD’s performance prior to the
initial fielding.

Sources: MDA (data); GAO (presentation).
Note: FY = fiscal year.

#We use the notation “2Q FY 2003” to mean the second quarter of fiscal year 2003 and an identical
format for other time periods.
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Table 4: GMD-Related Block 2004 Program Goals

Event Progress assessment
Complete 1st The GMD program had been working to deliver and install up to 10
Ground Based interceptors at Fort. Greely, Alaska, and Vandenberg Air Force

Interceptor (GBI) Base, California, for the September 2004 defensive capability.
installation in Alaska Many site preparation activities have been accomplished, including

and California the construction of facilities and interceptor silos at Fort Greely.
However, as highlighted in the GMD appendix, we found that MDA

Expected date: will not be able to field its upper-end goal of 10 GMD interceptors

4Q FY 2004 by September 2004. Rather, MDA expects to field 5 interceptors by
September 2004 and complete the goal of 10 interceptors by
February 2005.

Complete 2nd GBI  The GMD program aims to increase its inventory of interceptors for
installation in Alaska the Block 2004 defensive capability to 20 by December 2005. The
production and delivery of all 20 interceptors by the end of Block

Expected Date: 2004 is uncertain—GMD contractors have not demonstrated they
4Q FY 2005 can meet the increased production rate. In particular, the
production rate for the GMD kill vehicle must increase by 50
percent.
Complete upgrade  The GMD program is upgrading two early warning radars—one at
of early warning Beale Air Force Base, California, and another at Fylingdales
radars Airbase in England—to enable the radars to more accurately track
launched missiles for the planning of intercept engagements. The
Expected date: upgrades consist of hardware and software improvements. The
4Q FY 2005 completion of the Beale upgrade is on track for meeting the

September 2004 IDO date. MDA has not yet begun upgrading the
early warning radar at Fylingdales.

Completesea-based The GMD program office is managing the development of a

X-band (SBX) radar sea-based X-band radar to be first tested by the end of Block 2004.
During fiscal year 2003, MDA initiated the acquisition of SBX

Expected date: components, including its sea-based platform. MDA program

1Q FY 2006 officials stated that the SBX will be fielded as a test asset at the
end of Block 2004 (December 2005), and budget documentation
indicates that it will be placed on alert as an operational asset
during Block 2006.

Sources: MDA (data); GAO (presentation).
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Table 5: Aegis BMD-Related Block 2004 Program Goals

Event

Progress assessment

Complete
surveillance and
tracking upgrade of
up to 9 Aegis BMD
destroyers

Expected date:
3Q FY 2004

Aegis BMD will be used as a forward-deployed sensor to provide
surveillance and early tracking of long-range ballistic missiles to
support the GMD mission. This is being accomplished through the
improvement of Aegis BMD software. By September 2004, MDA
expects to have upgraded three destroyers for this role rather than
its goal of 9. Aegis destroyers for this role have been identified and
are scheduled for modification.

Complete upgrade
of up to 6 additional
Aegis BMD
destroyers

Expected date:
Block 2006

The Aegis BMD program had been working to complete the
upgrade of a total of 15 Aegis destroyers by December 2005 to
provide surveillance and early tracking of long-range ballistic
missiles in support of the GMD mission. Aegis destroyers for this
role have been identified and are scheduled for modification.
However, MDA has altered this goal and now plans to upgrade a
total of 10 destroyers during Block 2004 and the remaining 5 during
Block 2006.

Deliver up to 20
Standard Missile
(SM)-3 missiles

Expected date:
4Q FY 2005

MDA had plans to deliver and install up to 20 Aegis BMD
missiles—the SM-3—on Navy cruisers by December 2005.
Although MDA completed an associated design review and
initiated planning for production, it altered this goal and now plans
to field 9 missiles.

Complete upgrade
of 3 Aegis BMD
cruisers with
engagement
capability

Expected date:
4Q FY 2005

MDA is planning to field three Aegis cruisers, with an inventory of
SM-3 missiles, for defense against short- and medium-range
ballistic missiles. This requires physical modification to the ships as
well as software upgrades for the engagement role. Aegis cruisers
for this role have been identified and are scheduled for
modification.

Sources: MDA (data); GAO (presentation).

|
Table 6: C2BMC-Related Block 2004 Program Goals

Event

Progress assessment

Complete C2BMC
operational suites

Expected date:
4Q FY2005

The C2BMC program faces a tight schedule to get the BMDS on
alert by the end of September 2004 for IDO. Our analysis shows,
however, that it is on track for delivering the software build planned
for this capability. The program also is continuing with integration
activities and is completing activities needed to make the BMDS
operational.

Sources: MDA (data); GAO (presentation).
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Performance Assessment:
Effectiveness of System’s
Operational Capability
Remains Largely Unproven

MDA reports that performance indicators associated with Block 2004
elements are generally on track for meeting expectations. This
methodology leads MDA to predict with confidence that the September
2004 defensive capability will provide full coverage of the United States
against limited attacks from Northeast Asia.

However, testing in 2003 did little to demonstrate the predicted
effectiveness of the system'’s capability, as an integrated system, to defeat
ballistic missiles. Without sufficient test data to anchor MDA’s analyses,
models, and simulations, the predicted effectiveness of the system will
remain largely unproven when IDO is available in September 2004. As
discussed below, the uncertainty stems from a lack of system-level
testing—using production-representative hardware under operationally
realistic conditions—of the Aegis BMD and GMD elements and the highly
scripted nature of developmental tests to date.

The GMD program, which comprises the largest portion of the Block 2004
defensive capability, has demonstrated the capability to intercept target
warheads in flight tests over the past 5 years. In fact, the program has
achieved five successful intercepts out of eight attempts. However, because
of range limitations, these flight tests were developmental in nature and,
accordingly, engagement conditions were repetitive and scripted.
Furthermore, as noted in our recent reports on missile defense, none of
GMD'’s components of the defensive capability have been flight tested in
their fielded configuration (i.e., with production-representative
hardware).'” For example, the GMD interceptor—booster and kill vehicle—
will not be tested in its Block 2004 configuration until the next intercept
attempt, which the GMD program office plans to conduct in the fourth
quarter of fiscal year 2004. This intercept attempt will also test, for the first
time, battle management software that will be part of the September 2004
defensive capability. Finally, MDA does not plan to demonstrate the
operation of the critical GMD radar, called Cobra Dane, in flight tests
before fielding IDO.

21.S. General Accounting Office, Missile Defense: Actions Being Taken to Address Testing
Recommendations but Updated Assessment Needed, GAO-04-254 (Washington, D.C.:

Feb. 26, 2004); U.S. General Accounting Office, Missile Defense: Additional Knowledge
Needed in Developing System for Intercepting Long-Range Missiles, GAO-03-600
(Washington, D.C.: Aug. 21, 2003).
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Similarly, the Aegis BMD program has demonstrated the capability to
intercept a non-separating target through its successes in four out of five
attempts. These successes are noteworthy, given the difficulty of achieving
hit-to-kill intercepts. In his fiscal year 2002 report, DOD’s Director,
Operational Test and Evaluation (DOT&E)" noted the successes but
pointed out that the flight tests were developmental in nature and neither
operationally realistic nor intended to be so. Test scenarios and target
“presentation” were simple compared with those expected to be
encountered during an operational engagement. While MDA is increasing
the operational realism of its developmental flight tests—e.g., the Aegis
Ballistic Missile Defense element employed an operational crew during its
December 2003 intercept attempt—tests completed to date are highly
scripted.

Cost Assessment: Prime
Contractor Fiscal Year 2003
Performance Mixed

We used contractor Cost Performance Reports to assess the prime
contractors’ progress toward MDA’s cost and schedule goals during fiscal
year 2003. The government routinely uses such reports to independently
evaluate these aspects of the prime contractors’ performance. Generally,
the reports detail deviations in cost and schedule relative to expectations
established under the contract. Contractors refer to deviations as
“variances.” Positive variances—activities costing less or completed ahead
of schedule—are generally considered as good news and negative
variances—activities costing more or falling behind schedule—as bad
news. We addressed cost performance at the element level because the
agency does not generate a single, overarching cost performance report for
its contracts. Our detailed findings are presented in the element
appendixes of the report.

As shown in table 7, the Aegis BMD, C2BMC, STSS, and THAAD prime
contractors performed work in fiscal year 2003 at or near budgeted costs.
However, work completed in the ABL and GMD programs cost more than
budgeted. The ABL prime contractor overran its budgeted cost by

3 DOT&E is responsible for providing independent oversight of operational test and
evaluation of major defense acquisition programs to verify their operational effectiveness
and suitability for combat use. The Director is the principal operational test and evaluation
official within DOD and advises the Secretary of Defense and Under Secretary of Defense
for Acquisition, Technology and Logistics on operational test and evaluation. The Director
also provides responsible officials with advice on developmental testing.

" The target flew a trajectory so that it presented a large cross section to the radar.
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approximately $242 million, and the GMD prime contractor’s work cost
about $138 million more than expected.

Table 7: Prime Contractor Cost and Schedule Performance in Fiscal Year 2003

Dollars in millions

BMDS Cost Schedule
element variance variance’® Comments
ABL (242) (28) The underestimated complexity of integrating ABL

subcomponents into a flightworthy configuration was
responsible for the majority of the cost overruns on
the ABL Block 2004 contract.

Aegis 7.4 0.8
BMD

The prime contractor’s cost and schedule
performance reported here reflects that of only the
contractor for the Aegis BMD interceptor (SM-3) and
not of the entire Aegis BMD element. We note, in
addition, that the cost and schedule variances do
not account for overruns incurred from
developmental problems with the interceptor’s divert
system. These efforts were removed from the SM-3
contract and not reported in the cost performance
reports we received from MDA.

C2BMC 5.3 (0.4)

C2BMC work on the prime contract during fiscal
year 2003 was completed under budget.

GMD (138) (50.9)

Developmental and delivery problems with the
interceptor were the leading contributor to cost
overruns and schedule slips during fiscal year 2003.

KEI N/A N/A

Because the prime contract was awarded in
December 20083 (fiscal year 2004), no fiscal year
2003 data existed for an assessment of the
contractor’s cost and schedule performance.

STSS (1.0 (6.1)

Contractor cost and schedule performance steadily
declined during fiscal year 2003 and into fiscal year
2004. In October 2003 alone, the prime contractor
exceeded its budget by $3 million.
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(Continued From Previous Page)

Dollars in millions

BMDS Cost Schedule
element variance variance® Comments
THAAD (12.0) (12.2) The contractor’s positive cost and schedule variance

eroded somewhat during fiscal year 2003, which
was driven by the missile component but offset by
other THAAD components. With 49 percent of the
THAAD contract completed, the prime contractor is,
overall, under budget and ahead of schedule.

Sources: Contractors (data); GAO (analysis).
Note: Negative variances are shown with parentheses around the dollar amounts of the variances.

#Schedule variance” represents the value of planned work by which the prime contractor is behind
schedule.

MDA Faces Many Key Risks
in Developing and Fielding
BMDS Elements

Our analysis of fiscal year 2003 activities indicates that there are key risks
associated with developing and fielding BMDS elements. Key risks are
those for which we found evidence of problems or significant uncertainties
that could negatively affect MDA's ability to develop, demonstrate, and field
a militarily useful capability within schedule and cost estimates. Key risks
associated with BMDS elements expected to be fielded during Block
2004—Aegis BMD, GMD, and C2BMC—are exacerbated by the tight
schedule to meet the September 2004 date for IDO.

Element-specific risks are summarized below. A more complete discussion
of these risks can be found in the appendixes of this report.

ABL. The complexity and magnitude of integration activities to deliver a
working system for the shoot-down demonstration have been substantially
underestimated. Accordingly, the program continues to be at risk for
additional cost growth and schedule slips. We also found that the
uncertainty regarding the element’s ability to control environmental
vibration on the laser beam—jitter—is a serious performance risk for the
Block 2004 aircraft. Furthermore, we note that weight distribution across
the airplane may be a key risk for future blocks.

Aegis BMD. The program office is under a tight deadline to complete the
development and testing of long-range surveillance and tracking software
by the September 2004 date for IDO. By September, this software will not
have been field-tested, and hence, its performance will be uncertain.
However, program officials acknowledged that the greatest performance
risk to the Aegis BMD program pertains to its interceptor’s divert system,
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the subsystem that generates “divert pulses” to control the orientation and
direction of the interceptor’s kill vehicle. Program officials do not expect to
implement any design changes to the divert system for the first set of five
missiles being procured. Even with a reduced divert capability, program
officials affirm that the missile’s performance is adequate for Block 2004
threats. Finally, there are also questions about the contractor’s readiness to
produce interceptors.

C2BMC. The C2BMC is tracking and mitigating key BMDS-specific risks
pertaining to the fielding of the initial capability by September 2004 and the
Block 2004 defensive capability by December 2005. Notably, development
of the C2BMC element is proceeding concurrently with the development of
other BMDS elements, and changes in one element’s design—especially in
how that element interfaces with the C2ZBMC element—could cause
temporary incompatibilities during Block 2004 integration that could delay
fielding. In addition, the BMDS concept of operations continues to evolve,
leading to uncertainties about how the C2BMC element will be operated.
Finally, uncertainty regarding the reliability of communications links with
the Aegis BMD element threatens to degrade overall system performance.

GMD. The GMD program faces significant testing and performance risks
that are magnified by the tight schedule to meet the September 2004 date
for IDO. Specifically, delays in flight testing—caused by delays in GMD
interceptor development and delivery—have left the program with only
limited opportunities before IDO to demonstrate the performance of
fielded components and to resolve any problems uncovered during flight
testing. In addition, uncertainty with the readiness of interceptor
production could prevent MDA from meeting its program goal of fielding
20 interceptors by December 2005. Finally, an unresolved technical issue
with the kill vehicle adds uncertainty to element performance.

KEI. From discussions with program officials, we found that KEI software
costs could be underestimated, putting the program at risk for cost growth.
The program office also acknowledges that it faces challenges in
developing the first operational boost phase intercept capability that
employs hit-to-kill concepts.

STSS. The STSS program is on track for completing activities leading to
the launch of the two demonstration satellites in 2007, provided that
unforeseen problems do not arise during the process of (1) testing,
assembling, and integrating hardware components of the satellites, which
have been in storage for 4 years, and (2) developing software and
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integrating software and hardware—areas that historically have been
responsible for negatively affecting a program’s schedule.

THAAD. The THAAD program office is on track to develop, demonstrate,
and field the Block 2008 THAAD element within schedule and cost
estimates, provided that the contractor performs as efficiently as it has in
the past.

One risk area that covers the entire BMDS for Block 2004 (and future
blocks) is whether the capabilities being developed and fielded will work
as intended. As discussed above, testing to date has done little to
demonstrate system effectiveness, because production-representative
hardware is still being developed and has yet to be flight tested.
Furthermore, tests to date have been developmental in nature and,
accordingly, engagement conditions were repetitive and scripted. In the
future, MDA is taking a number of actions to increase testing complexity
and realism. However, it has no plans to conduct operational testing on the
IDO or Block 2004 configurations being fielded.

An operational test assesses the effectiveness of the system against the
known threat and its suitability in an environment that mimics expected
use. U.S. law requires that such tests be carried out on major defense
acquisition programs under the oversight and with the approval of
DOT&E." The law requires that DOT&E report test results to the Secretary
of Defense and congressional defense committees before a full-rate
production decision is made.!® As the principal operational test and
evaluation official within DOD, DOT&E is independent of program offices
and reports directly to the Secretary.'”

1510 U.S.C. § 2399 (2000).

16 Specifically, the law prohibits a program from proceeding beyond low-rate initial
production (LRIP) until initial operational test and evaluation is completed. LRIP begins the
“Production and Deployment” phase of the acquisition cycle and concludes with a full-rate
production decision review to authorize full-rate production and deployment.

1710 U.S.C. §139 (2000 & Supp. 12001).
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Observations on the
Usefulness of MDA
Program Goals for
Conducting Oversight

In establishing MDA, the Secretary of Defense specified that when a
decision is made to transition a block configuration to a military service for
procurement and operations, an operational test agent would be
designated.' The Secretary specified further that an operational test and
evaluation would be conducted at the end of the transition stage. In fielding
IDO and the Block 2004 configuration, no decision is being made to
transition the block configuration to a service. Thus, no operational test
agent is being designated and no operational test and evaluation is planned.
Furthermore, the fielding of IDO and the Block 2004 configuration is not
connected to a full-rate production decision that would clearly trigger
statutory operational testing requirements.

MDA plans to incorporate both developmental and operational test
requirements in integrated flight tests. It will also conduct operational
assessments that involve the warfighter. Nonetheless, because these tests
are scripted by MDA, they do not provide the opportunity for an
independent assessment of how the equipment and its operators will
function under unscripted, unforeseen conditions. An independent and
objective assessment would, instead, involve having an independent
operational test agent plan and manage tests that demonstrate operational
effectiveness and suitability and having DOT&E approve the test plans and
report its assessment of the test results to the Secretary and Congress.
Such independent, operationally realistic testing of a missile defense
capability being fielded for operational purposes, which meets the
statutory definition of “operational test and evaluation,”" would not be
considered a developmental test and evaluation for which DOT&E is
precluded from being assigned responsibility.’

MDA revised its program goals in February 2004 to reflect that the first
BMDS block—Block 2004—will cost $1.12 billion more but consist of fewer
fielded components than originally planned. Despite these revisions, we
observed shortcomings in how MDA defines its goals. Specifically, the
goals do not provide a reliable and complete baseline for accountability

18 The Secretary did not specify the operational test agent. The Army, Navy, and Air Force
each have their own operational test agents who are independent of their program offices.

1910 U.S.C. § 139(a)(2)(A) (2000).

2 1d. §139(d).
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purposes and investment decision making because they can vary year to
year, do not include life-cycle costs, and are based on assumptions about
performance not explicitly stated.

Program Cost and Content
Goals Vary Year-to-Year

MDA’s program goals can vary from year to year. The Block 2004 cost goal
of $7.36 billion is actually a budget allocation for program activities
associated with the block's development and fielding. The flexibility
available in its acquisition strategy allows MDA to request additional
funding for the second year of a block or defer or cancel program activities
if the budget allocation is not sufficient to deliver the BMDS as planned.
Because the budget (i.e., the cost goal) and program content are subject to
change over the 2-year block period, the goal cannot serve as a reliable
baseline for measuring cost, schedule, and performance status over time.

A comparison of MDA's fiscal year 2004 and 2005 budget submissions
illustrates how the cost goal and the program content can vary from year to
year. In fiscal year 2004, MDA's cost goal for Block 2004 was $6.24 billion.
When MDA submitted its fiscal year 2005 budget, the Block 2004 cost goal
had increased to $7.36 billion. Additionally, Aegis BMD interceptor
inventory decreased from 20 to 9, the number of Aegis BMD destroyers
upgraded for the long-range surveillance and tracking mission decreased
from 15 to 10, and the potential operational use of ABL and the sea-based
X-band radar as sensors is no longer part of Block 2004.

The 2004 and 2005 budget submissions also presented changes in cost
estimates for Blocks 2006, 2008, and 2010. Estimated costs for Block 2006
increased by $4.73 billion, which is largely attributed to an increase in
planned GMD funding by $2.23 billion for fiscal years 2005 through 2007.
Estimated costs for Block 2008 decreased by $8.33 billion, from $16.27
billion to $7.93 billion. The decrease results largely from MDA’s deferring
KEI development to future blocks, which alone reduces estimated KEI
costs for Block 2008 by $7.23 billion. Finally, estimated costs for Block 2010
increased by approximately $3.42 billion, of which $2.89 billion for the KEI
program contributes to the increase.

MDA program officials acknowledged the increase in the Block 2004 cost
goal but indicated that it should be seen as an adjustment resulting from
internal realignments of funds over the fiscal years 2004-2009 Future Years
Defense Plan. For example, as noted above, a significant portion of funds
originally allocated to Block 2008 was redistributed to Blocks 2004, 2006,
and 2010. Overall, between its 2004 and 2005 budget submissions, MDA’s
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fiscal years 2004-2009 budget increased by about $3.23 billion, an increase
of 6.5 percent. Program officials also noted that MDA’s budget increase is
the direct result of additional funds being planned for fielding, as opposed
to an increase in funding for research and development.

While such flexibility is commonly seen with concept and technology
development efforts, the Secretary of a military department is required by
law to establish cost, schedule, and performance baselines for major
defense acquisition programs entering the System Development and
Demonstration (SDD)? phase of the acquisition cycle.? The program
manager is required to report deviations from established baselines to
senior DOD management. The baseline description also forms the basis of
regular reporting to Congress on the status of the program through the
Selected Acquisition Reports, including significant cost overruns.®

In establishing MDA in January 2002, the Secretary of Defense directed that
BMDS elements enter the standard acquisition process at the Production
and Deployment phase, which follows SDD. MDA has not addressed when,
how, and if the BMDS, its block configurations, or its program elements
will enter SDD—the typical initiation of an acquisition program.
Accordingly, the agency has not established baseline descriptions for its
block configurations that can be used to reliably measure the progress of
the BMDS during development and for consistently reporting to Congress
and senior DOD management on the cost, schedule, and performance
status of the program.

I The SDD phase of acquisition was formerly known as Engineering and Manufacturing
Development (EMD). Section 2435 of Title 10, U.S. Code, prohibits the obligation of funds
for a major defense acquisition program after the program enters SDD without an approved
baseline, unless the Under Secretary of Defense (Acquisition, Technology, and Logistics)
specifically approves the funding.

210 U.S.C. § 2435 (2000 & Supp. I 2001).

%10 U.S.C. § 2433 (2000).
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Limited Reporting to
Congress on Life-Cycle
Costs

Congressional decision makers have traditionally used Selected
Acquisition Reports to oversee the acquisition of weapon systems
programs. Accordingly, MDA produces a Selected Acquisition Report
annually, but because the missile defense program is not treated as being in
the SDD phase of acquisition, reporting is limited. Programs that have not
begun the SDD phase are not required to report life-cycle cost estimates,
including all costs for procurement, military construction, and operations
and maintenance, in the Selected Acquisition Report.?!

Life-cycle cost estimates are important because an investment in a weapon
system has ramifications beyond developing and procuring an inventory.
Once operational, the system requires resources to ensure its continued
operation, maintenance, and sustainment. For example, operators and
maintenance personnel must be available to keep the system on alert and
ready to perform its mission. Such costs—which MDA refers to as
“operations and sustainment” costs—have been under review by MDA
since 2003.

Original MDA estimates for operations and sustainment costs across the
Future Years Defense Plan (fiscal years 2004-2009) ranged from $1.9 billion
to $3.5 billion. However, during the fall of 2003, MDA worked with the
military services to better define requirements, which lowered the
estimates while still maintaining acceptable levels of readiness and alert.
Since there is no precedent for estimating what the actual contractor
logistical services costs might be, MDA agreed to fund the GMD contractor
for these costs for fiscal years 2005 and 2006 and begin aggregating actual
costs. MDA estimates that contractor logistical services will cost
approximately $105 million in fiscal year 2005.

We note, in addition, that Congress expressed specific interest in obtaining
life-cycle cost information for missile defense programs entering
Engineering and Manufacturing Development (EMD), otherwise known as
SDD. Specifically, Congress required MDA, with its statement of goals, to
provide an annual program plan for each missile defense program that

10 U.S.C.§ 2432(c)(3)(A). See also 10 U.S.C. § 2434 (2000 & Supp. 12001), which
establishes the requirement for independent cost estimates of the full life-cycle cost of a
program.
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enters EMD.? Section 232(b) of the act further specified that each program
plan is to include a funding profile (estimating significant research and
development, procurement, and construction), together with the estimated
total life-cycle costs of the program. During the period covered by our
review, MDA did not provide any program plans detailing life-cycle costs.

MDA officials told us that the agency is working to better define its
operations and sustainment costs and include total life-cycle costs in future
Selected Acquisition Reports to Congress. They recognized that an
understanding of total life-cycle costs for elements being fielded would
help the military services plan their future budgets for procurement and
operations and sustainment. However, MDA has not committed to when
those reports would include total life-cycle costs.

Some Assumptions about
Performance in Block 2004
Goals Are Unstated

BMDS performance goals are based on assumptions regarding the system’s
capability against threats under a variety of engagement conditions.”
However, critical assumptions used in establishing these goals—such as
the type and number of decoys—are not clearly explained. Without
knowing these implicit assumptions, an understanding of the operational
capability of the fielded system is incomplete.

As defined in table 8, MDA utilizes three performance metrics—probability
of engagement success, defended area, and launch area denied—for
measuring the capability of the Block 2004 BMDS to engage and negate
ballistic missile attacks.

% National Defense Authorization Act for Fiscal Year 2002, Pub. L. No. 107-107, § 232(d),
10 U.S.C. § 2431 note (Supp. I 2001). The act’s definition of EMD has since been revised

so that the criteria do not apply to the “development phase” of a missile program but to
“an acquisition program.” National Defense Authorization Act for Fiscal Year 2004,

Pub. L. No. 108-136, § 221(c)(1).

% Section 223a(c) of Title 10, U.S. Code, as added by section 223(a) of the National Defense
Authorization Act for Fiscal Year 2004 (Pub. L. No. 108-136), requires MDA to include, with
the performance criteria in its annual budget justification, a description of the intended
effectiveness of each planned development phase of the BMDS against foreign adversary
capabilities.
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Table 8: BMDS Performance Metrics

Performance metric Definition

Probability of engagement The probability that the BMDS hits, damages, and kills a

success (Pgg) booster, bus, or warhead in a ballistic missile attack. Pgg is
derived from the probabilities associated with missile
defense functions such as detection, track, discrimination,
and hit-to-kill.

Defended area The areas for which BMDS can provide protection. As a
metric, it is generally represented as a map of the area that
can be defended with at least one intercept opportunity
when the attack is by ballistic missiles launched from a
specified launch area.

Launch area denied The launch area of those ballistic missiles capable of
reaching defended areas and which the BMDS can
engage; i.e., the area from which an enemy cannot attack
without being engaged by the BMDS.

Source: Missile Defense Agency.

MDA assigned values to its performance metrics to communicate the
defensive capability of the Block 2004 system against ballistic missile
attacks but did not explain the assumptions underlying those values.”” For
example, although the probability of engagement success is affected by
adversary parameters—trajectory, decoys, and warhead type—as well as
the performance and orchestration of the defense elements, we found that
these factors are not explicitly defined and provided in MDA's Statement of
Goals. Because threat characteristics such as countermeasure
sophistication and warhead dynamics all factor into the determination of
the performance metrics, knowledge of these assumptions is vital to
understanding the true capability of the system.

.|
Conclusions

MDA’s new acquisition strategy for acquiring ballistic missile defenses is
designed to give MDA greater flexibility so it can, for example, more easily
develop and introduce new technologies to address evolving threats.
However, having such flexibility does not diminish the importance of
ensuring accountability over the substantial investments in missile defense.
In exercising their oversight and funding responsibilities, decision makers
in Congress and DOD would benefit from having more information about
the expected performance and costs of the BMDS.

" The values assigned are not presented in this report because they are classified.
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Although MDA is executing a test program that aims, over time, to make its
tests more complex and realistic, the agency has no plans to incorporate
unscripted conditions found in operational testing. If independent,
operationally realistic testing of block configurations being fielded were
conducted and DOT&E approved, assessed, and reported on this testing,
decision makers in Congress and DOD would have greater assurance that
the fielded BMDS is an effective system when considering further
investments in the system. With its statutorily based independence, DOT&E
is in the best position to determine whether a weapon system can be
trusted to work as intended when placed in the hands of the warfighter and
to report operational test results objectively. We recognize that MDA may
not have time before fielding IDO or Block 2004 to plan and carry out such
testing. However, the agency should have the opportunity to conduct
operational realistic testing of the Block 2004 configuration, once it is
fielded.

Notwithstanding that interceptor inventory is being procured, operations
and sustainment costs are being funded, and the IDO system is nearing the
time when it will be fielded, MDA has not treated the development and
deployment of this capability as an acquisition program (i.e., one that has
entered the SDD phase) subject to reporting program status (from the
baseline) and life-cycle cost information that Congress traditionally
receives for its oversight responsibilities. Accordingly, accountability
would be strengthened if MDA provided Congress with the program status
and life-cycle cost information that is typically associated with SDD status.
Such actions would also help the military services with their future
budgeting for procurement and operations and sustainment costs. MDA
officials told us that the agency is working toward including life-cycle cost
information in these reports. Follow-through is needed.

Another means for MDA to strengthen accountability is through an
improved definition of BMDS program goals and explanation of changes
using the current reporting mechanisms. The Selected Acquisition Reports
and MDA budget submissions would be much more useful for oversight
and investment decision making if program goals for block configurations
being fielded reflect program baselines that do not vary year-to-year; year-
to-year changes in estimates are fully explained; full life-cycle costs for
block configurations being fielded are presented; and assumptions behind
performance goals are explicitly stated.
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Recommendations for
Executive Action

Agency Comments and
Our Evaluation

To provide increased confidence that a fielded block of the BMDS will
perform as intended when placed in the hands of the warfighter and that
further investments to improve the BMDS through block upgrades are
warranted, we recommend that the Secretary of Defense take the following
three actions:

e direct the Director, MDA, to prepare for independent, operationally
realistic testing and evaluation for each BMDS block configuration
being fielded and appoint an independent operational test agent to plan
and conduct those tests;

¢ assign DOT&E responsibility for approving such test plans; and

¢ direct DOT&E to report its evaluation of the results of such tests to the
Secretary and the congressional defense committees.

To provide decision makers in DOD and Congress with a reliable and
complete basis for carrying out oversight of the BMDS program, we
recommend that the Secretary of Defense take the following two actions:

e direct the Director, MDA, to establish cost, schedule, and performance
baselines (including full life-cycle costs) for each block configuration of
the BMDS being fielded and

e direct the Director, MDA, to explain year-to-year variations from the
baselines in the Selected Acquisition Report to Congress.

DOD’s comments on our draft report are reprinted in appendix I. DOD did
not concur with our three recommendations on operational testing and
evaluation but concurred with our two recommendations regarding cost,
schedule, and performance baselines.

In not concurring with our first recommendation, DOD stated that there is
no statutory requirement for it to operationally test developmental items.
That is, DOD is required only to operationally test a major defense
acquisition program such as the ballistic missile defense system to assist in
the decision as to whether to enter full-rate production. However, because
of the capability-based structure under which MDA is operating, the
decision to enter full-rate production will not be made in the foreseeable
future and, in fact, may never occur. Given that significant resources have
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already been expended to procure inventory and field the system, and
given that decision makers are continually being asked to invest further in
the system, we believe DOD should provide evidence from independent,
objective testing that the system will protect the United States as intended
in an operationally representative environment.

In not concurring with our first recommendation, DOD also stated that
MDA is attempting to incorporate operational test objectives into
developmental tests. For example, MDA conducted an Aegis BMD intercept
test in December 2003 that included some conditions likely to be
encountered during an armed conflict. However, as noted in our recent
report on missile defense testing, MDA has not yet begun to incorporate
operational realism on tests of the GMD element, which provides the bulk
of the initial BMDS capability. GMD flight tests leading up to IDO are
constrained by range limitations, are developmental in nature and,
accordingly, are executed with engagement conditions that are repetitive
and scripted. It is unlikely that MDA will be able to make developmental
tests completely operationally realistic. Developmental tests are, by
definition, conducted under controlled conditions so that the cause of
design problems can be more easily identified and fixed and the
achievement of technical performance specifications can be verified.
Additionally, because operational test conditions are more stressing,
operational testing provides an opportunity to identify problems or
deficiencies that might not be revealed in developmental tests but need to
be addressed in subsequent BMDS blocks.

In not concurring with our second recommendation, DOD stated that
DOT&E already has statutory responsibility for reviewing and approving
operational test plans but is prohibited from approving plans for
developmental testing. However, our recommendation is based on our view
that the block configurations being fielded should be operationally tested.
These tests would not be the developmental tests for which DOT&E is
prohibited from approving. Because of its independence from the program,
we believe DOT&E is in the best position to approve the plans for, and
evaluate the results of, operational tests that are not required by statute-
tests of block configurations being fielded that do not involve a full-rate
production decision.

DOD also did not concur with our third recommendation that DOT&E
report the results of operational tests to the Secretary of Defense and to
Congress. In responding to this recommendation, DOD cited the existing
statutory reporting requirements for DOT&E, under which it ha